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Abstract
Background: Upper gastrointestinal haemorrhage is mainly caused by ulcers. Gastric varicosis due to portal
hypertension can also be held responsible for upper gastrointestinal bleeding. Portal hypertension causes the
development of a collateral circulation from the portal to the caval venous system resulting in development of
oesophageal and gastric fundus varices. Those may also be held responsible for upper gastrointestinal haemorrhage.
Case presentation: In this study, we describe the case of a 69-year-old male with recurrent severe upper gastrointestinal
bleeding caused by arterial submucosal collaterals due to idiopathic splenic artery thrombosis. The diagnosis was secured
using endoscopic duplex ultrasound and angiography. The patient was successfully treated with a laparoscopic
splenectomy and complete dissection of the short gastric arteries, resulting in the collapse of the submucosal arteries in
the gastric wall. Follow-up gastroscopy was performed on the 12
th postoperative week and showed no signs of bleeding
and a significant reduction in the arterial blood flow within the gastric wall. Subsequent follow-up after 6 months also
showed no further gastrointestinal bleeding as well as subjective good quality of life for the patient.
Conclusion: Submucosal arterial collaterals must be excluded by endosonography via endoscopy in case of
recurrent upper gastrointestinal bleeding. Laparoscopic splenectomy provides adequate treatment in preventing
any recurrent bleeding, if gastric arterial collaterals are caused by splenic artery thrombosis.
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Background
Among the most common causes of upper gastrointest-
inal bleeding are ulcers of the duodenum or stomach,
accounting for approximately 50% of all cases. These are
followed by erosions of the duodenum or stomach, vari-
cosis of the oesophagus or gastric fundus, and reflux
disease [1]. It has been shown that 4/5 of all ulcers are
located on the lesser curvature of the stomach, while
more atypical localisations include corpus, fundus, and
greater curvature of the stomach.
Gastric varicosis is often the result of portal hyperten-
sion in the liver. Such portal hypertension is caused by
simultaneous increases in the portal vascular territory,
the so-called “backward flow”, as well as increased arter-
ial blood flow within the splanchnic vascular territory,
the “forward flow”. This results in the development of a
collateral circulation from the portal to the caval venous
system. It is these portal gastric oesophageal collaterals
that cause the oesophageal and gastric fundus varices.
Indeed, up to 60% of all patients with liver cirrhosis
experience bleeding episodes from oesophageal or
corpus-/fundus varicosis bleeding [1].
In this study, we present a rare case of severe upper
gastrointestinal haemorrhage caused by arterial collat-
erals to the spleen after thrombosis of the splenic artery.
Symptoms, diagnosis, and treatment, including follow-
up, are presented.
Case presentation
A 69-year-old patient was admitted for care due to
recurrent upper gastrointestinal bleeding. The patient
had previously received treated for similar symptoms
two years prior at another facility. Upper gastrointestinal
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submucosal vessel located at the fundus of the stomach
(Figure 1). The bleeding could be successfully stilled
with an injection of N-butyl-2-cyanoacrylate/Lipiodol
and subsequent clipping.
Further investigation, using computed tomography (CT)
and conventional angiography revealed the cause of the
prominent varicose shaped vessels, namely thrombosis of
the splenic artery (Figure 2). Surprisingly, conventional
angiography of the celiac trunk was able to demonstrate
collateral vessels via the left gastric artery to the spleen.
Furthermore, selective angiography of the superior mesen-
teric artery showed collateral vessels to the caudal portion
of the spleen. In order to verify the nature of these unex-
pected arterial collaterals via the submucosal vessels at the
gastric fundus and the reversed blood flow, a CT scan was
employed, and revealed the presence of Lipiodol within
the arterial collaterals as well as in the vessels of the upper
portion of the spleen. Lipiodol had been injected in a mix-
ture with N-butyl- 2-cyanoacrylate during the treatment
of the gastrointestinal bleeding (Figure 3). As a complica-
tion of the therapy, the adjacent splenic tissue demon-
strated signs of infarction, most likely caused by the
N-butyl- 2-cyanoacrylate.
Computed tomography also showed a slight increase in
liver vascularisation as indicative of possible cirrhotic
remodelling. To eliminate the possibility of cirrhotic liver
remodelling, a fibroscan was conducted to measure liver
stiffness. The result yielded a mean score of 4.2 kPa, and
thereby excluded the possibility of significant fibrosis.
Also of importance was the fact there were no signs of
oesophageal or gastric venous varicosis. Abdominal ultra-
sound was also able to safely exclude any signs of liver
cirrhosis, including ascites or splenomegaly.
In order to prove that the submucosal vessels were
indeed arterial collaterals, a gastrointestinal endoscopy
of the stomach using color-duplex ultrasound was per-
formed. Multiple arterial vessels, but no venous collat-
erals, could be identified in the gastric fundus (Figure 4).
Figure 1 The upper gastrointestinal endoscopy showed
preoperative thick submucous varices along a small ulcer, one
clip in situ.
Figure 2 Angiography of the the coeliac trunc (1) showing the
common hepatic artery (2) and the left gastric artery with
multiple collateral vessels (3). The splenic artery as third branch is
missing. Residual of N-butyl-2-cyanoacrylate lipiodol injection (4) can
be seen.
Figure 3 Axial contrast enhanced CT scan of the upper
abdomen showing lipiodol in the arterial collaterals of the
stomach running to the spleen (1). Furthermore, CT revealed an
infarction of splenic tissue adjacent to these vessels (2).
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cal history of splenic artery thrombosis, suggested that
the varicose shaped vessels did not originate from cir-
rhosis, but were in fact symptomatic collaterals caused
by the thrombosis.
Pancreatitis and blunt abdominal trauma are among the
known causes of splenic artery thrombosis [2,3]. However,
both could be excluded given the patient’s medical history.
Additionally, a cardiovascular origin could be ruled out. In
order to further elucidate its origin, thrombophilia diag-
nostic was performed. Here, no relevant anomalies were
detected (Protein C (function: 107% (n: 70-149%), Protein
S function: 72% (n: 75-130%), Protein S (quant.) 86% (n:
75-140%), Protein S (quant.) 97% (n: 72-150%), APC-
Resistance 2.4 (n: > 2.0)). Analysis of specific clotting
factors showed that factor XIII was within the normal
range (80% n: 70-140%), while factor VIII was slightly
elevated at x > 164% (n: 70-140%). Testing for factor V
Leiden thrombophilia as well as the prothrombin
G20210A-Mutation also proved unremarkable.
In order to reduce the arterial blood flow via the gastric
collaterals, a laparoscopic splenectomy was performed to
prevent further bleeding. Two weeks prior to the opera-
tion a triple vaccination (pneumococcus, mengingococ-
cus, h. influenzae) was administered. No technical
difficulties occurred, and the entire surgical course could
be completed without complication. Blood loss was held
at a minimum, and the patient could be extubated imme-
diately postoperatively and remained in the intensive care
unit for one night. The patient experienced no major
complications and was discharged on the seventh post-
operative day.
In the course of the follow-up 12 weeks after surgery, an
upper gastrointestinal endoscopy was performed twice.
Both showed a significant reduction in submucosal arterial
collaterals. Endoscopic duplex ultrasound detected only a
minimal residual arterial signal. The patient showed good
quality of life after a 6 month follow-up and presented
with no further gastrointestinal bleeding.
Discussion and conclusion
Upper gastrointestinal bleeding are most commonly
caused by either ulcers of various origin (50%) or gastric
or oesophageal varices (20%). A large percentage of such
duodenal and peptic ulcers are caused by helicobacter
pylori induced gastroduodenitis, while only 20% are caused
by nonsteroidal antiphlogistics [4,5] In this case, helicobac-
ter pylori colonisation of the mucosa was not responsible
for the development of an ulcer. Usually, the gastric bleed-
ing due to ulcers is caused by erosion of the submucosal
venous or arterial vessels. The most common location for
such arterial bleeding is in the postpyloric region, due to
erosion of the gastroduodenal artery. Though our patient
presented with a small ulcer at the gastric fundus, it was
unable to explain the cause of the varicose malformation.
Venous varices are often a symptom of portal hyperten-
sion, usually caused by liver cirrhosis [6,7]. In this case,
v e n o u sb l o o df l o wi sr e s t r i c t e dt h r o u g ht h ep o r t a lv e i n
and is redirected via venous collaterals to the right atrium.
Such porto-caval collaterals are made noticeable through
oesophageal and gastric varicosis, caput medusae, as well
as rectal varicosis. Patients with gastric varicosis due to
portal hypertension and ulcers bear a high risk of bleeding
[8]. Arterial collaterals, as seen in this case, are generally
Figure 4 Endoscopic colour duplex sonography showing arterial flow on the apparently gastric varices.
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possible origin in our patient, a clinically relevant portal
hypertension was ruled out using fibroscan, abdominal
ultrasound, and computed tomography.
Splenic artery collaterals with gastric funcal varices as
well as their possible complications have, until now, rarely
been described [9-11]. The full pathomechanism remains
unclear but thrombosis of the splenic artery can cause
arterial collaterals via the route described. In addition, sub-
mucosal collaterals have been reported in patients with a
congenital absence of the splenic artery [12,13].
In contrast, coiling of the splenic artery is a common
procedure employed in the treatment of hypersplenism,
otherwise known as the ‘splenic artery steal syndrome,’ in
patients before and after liver transplantation. This proce-
dure has been performed in cases where perfusion of the
transplant is reduced and liver function impaired, or in
order to improve liver perfusion prior to operation. While
post-interventional abscesses or splenic infarct have been
described and require splenectomy, gastric arterial collat-
erals have not been reported up till now, which under-
scores the rare nature of the present case [14,15].
N-butyl-2-cyanoacrylate injection for the treatment of
gastric bleeding causes thrombosis of the renal vein [16],
splenic artery occlusion [17] as well as portal vein throm-
bosis [18]. Because the varicose collaterals were clearly
visible in the first gastroscopy, where N-butyl-2-cyanoa-
crylate injection was performed, we can safely assume
that N-butyl-2-cyanoacrylate injection was not responsi-
ble for the splenic artery thrombosis. Blood sampling and
thrombophilia diagnostic showed only a slight increase in
factor VIII (approximately 164% n: 70-140). Increased
factor VIII levels have previously been related to an
increased risk for venous thromboembolism, especially in
patients with cirrhosis and cancer [19,20] and low shear
conditions [21], not though, for thromboembolism within
the arterial circulation.
During the operation, massive collateral vessels via the
short gastric arteries to the spleen were clearly visible
(Figure 5). In addition, the cranial portion of the spleen
showed signs of reduced perfusion. The collaterals via
the short gastric arteries, as well as the main vessels of
the spleen, were successfully ligated and cut during the
laparoscopic procedure.
The cause for the thrombosis remains unclear, yet
angiography has shown that the collaterals were suffi-
cient to provide blood flow for the remaining spleen.
Splenectomy was able to effectively reduce the collateral
blood flow via the gastric arteries. This result was con-
firmed in the follow-up gastroscopy, which showed only
remnants of the original varicosis. As such, we were
able to conclude that thrombosis of the splenic artery
was due to malformation of gastric submucosal arterial
collaterals.
In the case of recurrent upper gastrointestinal bleed-
ings from varicose-like structures, submucosal arterial
collaterals must be excluded by endosonography via
endoscopy. Should further ambiguity exist, further diag-
nostic, such as angiography and CT scan, are warranted.
If gastric submucous arterial collaterals can be shown,
for example due to splenic artery thrombosis, laparo-
scopic splenectomy provides adequate treatment in pre-
venting any recurrent bleeding.
The findings and procedures described in this paper
were presented in video form at the 127th Congress of
the German Society for Surgery on April 20-23, 2010 in
Berlin, Germany.
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